In sectio n 1. w e p rese n t th e b a sic stru c tu re o f a D an ish te x t-to -sp ee c h sy stem (h en c e fo rth T T S -sy stem ), and illu strate so m e o f th e special n eed s o f T T S -sy ste m s as c o m p a red w ith o th e r n atu ral lan g u ag e p ro cessin g sy stem s (N L P -sy stem s). In th is c o n n e ctio n w e e x e m p lify so m e c a se s o f syn tactically d eterm in ed stress lo ss in D anish.
by a set o f lette r-to -p h o n cm e rules, see e.g. C arlso n & G ran strö m (1 9 7 5 ), w h ich h av e n o (sy stem a tic) ac ce ss to h ig h er-le v e l lin g u istic in fo rm a tio n as such. A lth o u g h several early T T S -sy ste m s can p ro d u c e co m p re h en sib le o u tp u t u tteran c e s p rac tic a lly w ith out an y sy n tac tico -sem an tic kno w led g e, th e y d o n o t so u n d "in tellig en t", and th ere is m u c h to b e g ain ed in sy n th etic sp eech q u ality by in tro d u c in g su ch in fo rm atio n , sin ce in m an y cases sem a n tic, p rag m a tic , an d sy n tactic stru ctu re is m o re o r le ss d ire c tly reflected in th e p ro so d ic stru ctu re o f th e sp o k en sen ten ce, d e te rm in in g e.g . th e d istrib u tio n and re la tiv e len g th o f p a u se s, th e d istrib u tio n and relativ e p ro m in e n ce o f stre sses, and th e in to n a tio n c o n to u rs o f w h o le u tteran c es.
T h e id eal T T S -sy ste m w o u ld th e re fo re h av e to in clu d e a t le a st as m u ch lin g u istic in fo rm atio n as th e id eal m o n o lin g u al "tex t-to -co n cep tu a l stru ctu re" sy stem . S in ce, h o w e v er, a go od co m p reh en sib ility w ill su ffic e fo r m an y p ractical a p p licatio n s o f T T S -sy ste m s, it seem s reaso n ab le to set the le v e l o f a m b itio n so m e w h at lo w er, and try to see h o w fa r sy n ta c tic (and o f c o u rse lex ical and m o rp h o lo g ic a l) k n o w le d g e w ill g et u s in th e d ire c tio n o f p ro d u cin g in tellig en t so u n d in g ou tput, b e fo re a tte m p tin g to in c lu d e sem a n tic and p rag m a tic in fo rm atio n .
In D a n ish th is m ak e s all the m o re sen se, sin c e th ere are reg u la r p a tte rn s o f stress lo ss in nou n s an d v e rb s an d o f p o ten tial p a u se p lac e m e n t at sy n ta c tic b o u n d a rie s w h ich are alm o st co m pletely p red ic ta b le from the sy n ta c tic co n tex t. A P P E N D IC E S 3 an d 4 illu strate th e m o st im p o rtan t stress rem o v al p a tte rn s o f th is kind.
N o te th a t th e c o n d itio n in g facto rs as fa r as stre ss lo ss is co n c ern e d a re sig n aled in sy n tac tic surface stru ctu re: p ro p e rtie s su ch as th e d e fin ite n e ss o f n o u n p h rase s and th e tra n sitiv ity o f v e rb s are easily e x tra cta b le fi'om tex t, o n ce m o rp h o sy n ta c tic and lex ical in fo rm a tio n is m ad e av ailab le th ro u g h lex ic o -m o rp h o lo g ica l a n d sy n ta c tic p a rsin g . N o te also th at the typ>e o f stress lo ss c o n sid ered here is n o t a m a tte r o f p h o n e tic d e g re e , b u t a d iscre te sy n tactic o -p h o n o lo g ical m atte r, viz. a b sen ce vs p rese n c e o f m a in w o rd stress in th e stre ssa b le sy llab le o f th e w o rd s in q u estio n . M o st lang u ag es i n c lu d in g D a n ish ) h av e reg u la rly un stre sse d fu n ctio n w o rd s su ch as articles and p rep o sitio n s, b u t stre ss lo ss in m a jo r class w o rd s (v erb s an d n o u n s) is a p e c u la rity o f th e S ca n d in a v ian lan g u ag es, th e D a n ish v e rsio n b ein g p ro b ab ly the c le a re st e x am p le o f th is p h e n o m en o n . T h is fact in itse lf c le a rly n e c e ss ita te s a sy n tactic analy sis.
N e e d less to say , the ac tu al p h o n e tic m an ifestatio n s o f stressed and u n stre ssed sy llab le s o f such w o rd s also d e p en d in p a rt o n th e sy n tactic c o n te x t, and th is is also tru e o f the ru les fo r p lacin g p a u se s, b u t h e re b a sic e m p iric al re se a rc h is n e e d ed to d e term in e th ese ru les them .selves. T h is will b e th e su b je c t o f th e n e x t sectio n.
Pause Placement

General Principles
It is n o t s u rp risin g th a t all lin g u ists w h o h a v e w o rk ed o n p a u se lo c a tio n in sp e ech sy n th esis agree th a t th e g o o d u se o f p a u ses h ig h ly in cre ase s th e q u a lity o f th e sp e ec h p ro d u ced b y th e m ach in e. T h is is a lso o u r e x p e rien c e . U ntil n o w , w e h av e o n ly m an u ally m ad e so m e p a u ses in a few sen ten ce rep re sen ta tio n s, b u t it is q u ite c le a r th a t e v e n a v e ry lim ited u se o f p a u ses m ak e s sy n th etic speech m u c h m o re n a tu ra l.
T h is m ea n s th a t o u r w o rk w ith p au se lo ca tio n h a s a g o o d p rac tic a l ju stific a tio n , b u t it sh ould be m e n tio n e d th a t it a lso is o f c o n sid e rab le th eo retical in te r e s t T h e p ro U e m c o n c ern s th e relatio n s b e tw e e n th e v a rio u s co m p o n e n ts o f lan g u ag e: -p rag m a tic s: d isc o u rse stru ctu re.
D o n o tio n s lik e to p ic and focu s p la y a ro le in the d e te rm in a tio n o f p a u se sites?
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• sem an tics: lo g ic structure.
D o e s p red icate a rg u m e n t stru ctu re p la y a role? A re p au ses m o re lik e ly to o c c u r b e tw een a p red icate and its m o d ifle r th an b e tw e en a p re d ic ate and its a rg u m en ts?
-syntax: co n stitu e n t structure. A re p au ses m o st lik e ly to b e fo u n d at im p o rtan t I^irase b o u n d aries?
• p ro so d y : p ro so d ic u n its d e term in ed b y len g th an d stress.
Is rythm m o re im p o rta n t th an sy n tax ?
A t first, it se em s rea so n a b le to th in k th a t p ra g m a tic s an d se m a n tic s m u st b e th e d e c isiv e facto rs. It is a c o m m o n v ie w th a t p a u ses and u n its o f m e a n in g are c o n n ecte d .
T h is v iew is reflec ted , fo r in sta n c e, in th e o fficia l D a n ish g u id e to p u n c tu a tio n . T h e tra d itio n al D an ish p u n cta tio n , w h ereb y w e u n d ersta n d h e re th e u se o f c o m m a s, is a g ram m atic a l p u n c tu a tio n th a t D en m ark h a s in c o m m o n w ith G e rm a n y an d th e E a ste rn E u ro p e a n c o u n trie s, w h e re as th e W estern E u ro p e an c o u n tries, in c lu d in g N o rw a y a n d S w ed en , u se a so -c a lle d p a u se p u n c tu a tio n o r m ean in g pu n ctu atio n .
In th e d isc u ssio n ab o u t th e c o m m a s w e c le a rly se e th e o p p o sitio n b e tw e e n o n o n e h a n d sy n ta x , w h ic h is accu sed o f h a v in g o n ly p o o r lin k s to p a u se lo ca tio n , an d o n th e o th e r h a n d th e m e a n in g , w h ich is co n n ected to th e tru e p au se lo catio n . H o w ev er, w h en th e a u th o ritie s w o rk o u t th e p rac tic a l ru les fo r p au se p u n c tu a tio n , th ese ru le s a re co in ed as v e ry sy n ta c tic lo o k in g ru les: p u t th e c o n u n a b etw een sen ten ces, in en u m e ratio n s, aro u n d ap p o sitio n s an d so fo rth. A t lea st, sy n ta x is u sed to indicate w h ere it is p o ssib le to pu t the co m m as.
A s co m p u tatio n al lin g u ists w e m u st h o p e th at sy n tax p la y s an im p o rta n t ro le, sin c e sy n ta x is m u c h e a sie r to h an d le in a m ach in e th an se m a n tic s, an d , as a m a tte r o f fact, it tu rn s o u t th a t re c e n t research seem s to sh o w th a t p u rely m o rp h o lo g ic a l an d sy n ta c tic m ea n s w ill b e su fficie n t to m a k e u se fu l p au se d eterm in atio n . T h is d o e s n o t m e a n th a t traditicm al G e rm a n -D a n ish g ram m atical c o m m a ru le s are reliab le in all resp ects rele v a n t fo r p a u se p lac e m e n t, n o r th at it is p o ssib le to m ak e th e id eal p a u ses w ith o u t an u n d erstan d in g o f th e tex t. W h at w e claim is d ia t it is p o ssib le to so lv e an in terestin g p a n o f th e p ro b le m s in a p u re ly sy n tax b a sed sy stem .
A Short Look at Recent Research
T h e p o in t o f v iew ex p ressed by J. B a ch e n k o and E . F itz p a tric k (1 9 9 0 ) rep re sen ts o n e m a jo r tren d in A m erican research in th is field:
O u r c u r r e n t a n a ly s is r e s ts o n tw o id e a s . F i r s t i t is p o s s ib le to d e s c r ib e a le v e l c f p r o s o d ic p h r a s in g th a t is in d e p e n d e r a o f d is c o u r s e s e m a n tic s . S e c o n d , th is d is c o u r s e -n e u tr a l p h r a s in g d e p e n d s o n a m ix c f s y n ta c tic a n d n o n s y n ta tic f a c t o r s ; c h ie fly , s y n ta c tic c o n s titu e n c y , l^-t o -r i g h t w o r d o r d e r , a n d c o n s titu e n t le n g th . T h e r e i s n o n e c e s s a r y f i t b e tw e e n s y n ta c tic s tr u c tu r e a n d p h r a s i n g , s in c e p r o s o d ic p h r a s in g m a y ig n o r e m a jo r s y n ta c tic b o u n d a r ie s in o r d e r to s a tis fy th e c o n s tr a in ts o
n p h r a s e le n g th . B a c h e n k o and F itz p a tric k , (1 9 9 0 , p . 155).
T h e au th o rs th u s co n tin u e th e w o rk d o n e b y E . S elk irk (1 9 8 4 ) an d G e e a n d G ro sje a n (1 9 8 3 ). In th e ir o p in io n , th e m o st im p o rta n t c o m p o n e n t o f lan g u a g e in th is re sp e c t is p ro so d y , b u t p ro so d y , in its tu rn , is b a sed o n sy n ta x , w o rd o rd e r an d len g th . T h is m e a n s th a t sy n ta x is c o n sid e re d a s an im p o rtan t, b u t in d ire ct factor.
A t presen t, w e are in clin ed to th in k th a t th e A m e ric a n p ro so d ic ru le s a re n o t fit fo r o u r p u rp o ses. In o rd e r to b u ild the p ro so d ic p h rase s, th e A m e ric an lin g u ists w o rk in a v e ry b u tlo m -u p f a^i o n , startin g w ith v e ry sm all p h o n o lo g ic a l u n its. T h e y e n d u p b u ild in g a p ro so d ic p h rase stru c tu re w h ic h is ab o u t as fin e-g rain ed a s a norm al c o n stitu en t stru ctu re. H o w ev er, i f w e c o n sid e r o n ly th e o b se rv e d p a u ses, th is w h o le stru ctu re seem s v ery h y p o th etical. B y fa r th e m a jo rity o f th e p ro so d ic b o u n d aries th e y se t u p are n o t m ark e d b y an y jMuse w h en p oop le read a lo u d a t a n o rm al spreed.
T h e h y p o th etic a l c h a ra c te r o f th ese ru le sy stem s can b e illu strated b y th e b asic rule in G ee and G ro sje a n (1 9 8 3 ), th e v e rb b a la n c in g rule, w h ic h h a s b een tak en o v e r b y B ach en k o and F itzp atrick . T h e v e rb b a la io in g ru le say s th at th e first g ro u p in g o f m a jo r c o n stitu en ts is m ad e around the verb. I f th e c o n s titu e n t to th e le ft o f the v e rb is sh o rt it is g rou pod w ith th e v e rb , an d a m a jo r b o u n d ary is m a d e a fte r th e v e rb . O n th e o th e r h a n d , i f th e co n stitu e n t p rec e d in g th e v e rb is lo n g e r th an the c o n stitu e n t th a t fo llo w s, th e n a b reak is m a d e b e fo re th e v erb , and th e v e rb is g ro u p ed to g e th e r w ith th e fo llo w in g u n it:
A . ( T h is l i t t l e in c id e n t) II g iv e s ( a n e w z e s t) ( to o u r in v e s tig a tio n ) B . ( C h ic k e n s ) w e r e e a tin g H ( th e r e m a in in g g r e e n v e g e ta b le s )
In th is n o ta tio n , th e p a re n th ese s in d ic a te th e p rim a ry p ro so d ic u n its th a t h a v e first b e en id entified . T h is ru le e x p la in s o f c o u rse w h y th ere is o fte n a b rea k b e fo re die v e rb w h en th e p reced in g pihrase is lo n g . B u t it is im p o ssib le to see th a t th ere e v e r is a b o u n d a ry a fte r th e v e rb w h en the p reced in g p h ra se is sh o rt. A s a m a tte r o f fact, th e re seld o m is a b rea k a fte r th e verb . B u t th at is e x p lain ed in th e th e o ry o f G e e an d G ro sje a n b y th e e x iste n c e o f a su b seq u e n t ru le th a t b u ild s th is first \A g phrase in to still b ig g e r p h rase s, see A P P E N D IX S.
T h e b ig g e r th e co n stitu en t, th e m o re im p n rta n t th e b o u n d ary . T h e alg o rith m b u ild s th e p h rases m ec h a n ic a lly in a le ft-a sso cia tiv e w ay , and th e la st b o u n d ary w ill alw ay s b e th e m o st im portant. T h u s, it se em s to u s th at th e m a in e ffec t o f th e m u c h p raise d v e rb b a la n c in g ru le is to say th a t th ere is a break b e fo re th e v e rb i f th e first co n stitu e n t is lo n g , and th at th e ch a n ce s o f a n e w b reak in crease th e fu rth e r a w a y w e g et from th e first b reak . B a ch en k o and F itz p atrick d o n o t h id e th e fact th at it is d iffic u lt to o b se rv e th e v e rb b a la n c in g rule:
D u r in g s u b s e q u e n t p r o c e s s in g , th is b a la n c in g e f fe c t is u s u a lly lo s t s in c e n e ith e r le n g th n o r a d ja c e n c y to a v e r b p l a y a n y f u r t h e r r o le in G e e a n d G r o s je
a n 's a n a ly s is (1 9 9 0 , p .l6 2 ). N e v e rth e le ss, B a c h e n k o and F itz p a tric k stick to th e v e rb b a la n c in g ru le, to w h ich th ey p ro p o se so m e a m e n d m en ts, in p a rtic u la r a v e rb ad ja cen cy ru le th a t m ea su res th e d istan ce from th e v erb. T h e y a tta ch so m u c h im pxirtance to th e p ro so d ic p h rasin g th a t th e y th in k it ru les o u t clausal c o n stitu e n c y . E x a m p le s lik e th e fo llo w in g sh o w , th e y th in k , th a t clau sal b o u n d a ries are u n im p o r tan t:
E v e n m y f i a n c e e II b e lie v e s i t 's o n ly m y im a g in a tio n .
Out Own Investigations
O u r p re lim in a ry in v estig a tio n s seem to sh o w th a t p a rsin g p ro b le m s p lay a so m e w h at m o re im p o rta n t ro le th a n rec o g n ize d b y th e A m e ric an lin g u ists w e h a v e m e n t io n^. T h is d iffere n ce m ig h t b e d u e to th e la n g u a g e s w e h a v e e x am in ed . T h e D a n ish ru les m ay b e d iffe re n t from the E n g lish ru les. B u t o u r d isa g re e m e n t w ith th ese A m e ric an lin g u ists m a y also stem fn x n th e fact tiiat th ey id en tify th e sy n ta c tic fa c to r w ith sy n ta c tic co n stitu e n c y , w h ereas w e th in k th at th e sy n tac tic fac to r is a m a tte r o f h o w p e o p le p a rse se n ten ces. P a u s e s d o n o t s e rv e to in d ic a te th e b o u n d a rie s o f sy n ta c tic c o n stitu e n ts. P e rh ap s th e y m o stly serve to in d ic a te w h e re co m p le x co n stitu e n ts e n d , and th u s facilitate p arsin g . G o in g d o w n in to an e m b e d d e d c la u s e d o e s n o t c a u se an y p a rsin g p ro b le m , b u t it is o fte n a p ro b lem to p o p u p ag ain at th e rig h t p lac e . In p a rs in g term s: it is o fte n m o re d iffic u lt to p o p th an to p u sh .
W e h a v e in v estig a ted 3 p o litic al rep o rts from th e D a n ish rad io , co rre sp o n d in g to 8 p a g es o f w ritten te x t, an d 2 a rtic le s from m ag a z in e s, co rre sp o n d in g to a n o th e r 8 p a g e s o f text. T h e p o litica l rep o rts from the rad io w ere reg istered w ith a tap e rec o rd e r and la te r o n w ritten do w n . T h e tw o a rtic le s w e re read b y a co lleag u e w h o did no t Irnow th e p u rp o se o f the in v estig atio n . O u r m ain fin d in g s are sh o w n in A P P E N D IX 6. T h e re are b o u n d a rie s w h e re sp e a k e rs n e a tly alw ay s m a k e a p a u se (o b lig a to ry site s), and th ere are o th ers w h ere it is ju s t p o ssib le to d o it (p o ten tial sites). In th e la tte r ca se , f a k e r s w ill u se d ie o p p o rtu n ity to m a k e a p a u se , i f th e b o u n d a ry c o m e s a lo n g tim e a fte r th e p rec e d in g p ause.
W e h av e listed th e v a rio u s c a se s in an o rd e r c o rre sp o n d in g to th e rela tiv e fre q u e n c y w ith w h ic h th e ty p e o f b o u n d a ry in q u estio n is u sed fo r lo ca tin g a p a u se . P a u se s o c c u r v e ry fre q u e n tly aro u n d ap p o sitio n s, q u o tes an d th e lik e ( 3 7 to 8 ) , so m e w h at le ss fre q u e n tly a fte r a c o o rd in a te term th a t is n o t an S, etc.
T h e categ o ries en u m erated from 3 to 8 ca n b e su b d iv id ed so th a t so m e su b c a te g o rie s w ill g e t a v e ry h ig h p rio rity . It se em s to b e th e c a se th a t th ere is a p a u se b e fo re a c la u se i f th is c la u se in its tu rn starts w ith an e m b e d d ed cla u se , as is th e c a se in e x am p le 7 a b e lo w (at n å r..).
A s to P P 's, it d o e s n o t seem to m a tte r th a t m u c h w h e th e r th e P P is a c o m p le m e n t o r a m o d ifier. It is m o re im p o rta n t h o w f a r it is from th e h e a d o f th e c o n stru ctio n , i.e. th e v e rb o r th e h e a d n o u n in a n N P .
T h e ex am p les listed in A P P E N D IX 7 illu strate th e 8 m ain sy n ta c tic b o u n d a rie s w h ic h w e h av e ex am in ed and w h ich are listed ab o v e. V e ry fe w p a u ses c a n n o t b e c la ssifie d as b e lo n g in g to a n y o f th e 8 catego ries.
The SSPS Formalism and Parsing Strategy
General Features
O n ce th e rules g o v ern in g stress and p a u se p la c e m e n t are esta b lish e d , th e y m u st b e e x p re sse d in a w ay w h ich is c o m p a tib le w ith th e "no rm al" sy n tactic ru le s w h ic h treat lin g u istic e x p re ssio n s as strin g s o f term in al sy m b o ls in th e u su al C h o m sk y an w ay , and th e e ffe c ts o f su ch ru le s m u st be in tro d u ced in th e p arsed ou tp u t. T o th is end w e u se a sp ecialised fo rm a lism : S S P S .
A n early v ersio n o f th e S S P S fo rm a lism is d escrib ed in M o lb ae k H a n se n (1 9 8 9 ) a n d in M o lb ae k H an sen (199 1). T h e cu rren t v e rsio n is o u tlin ed in M o lb ae k H an sen et al. (1 9 9 1 ). A P P E N D IX 8 illu strates som e o f th e m ain fea tu re s o f th e c u rre n t v e rsio n , w h ic h is b a sic a lly a p h ra se stru c tu re g ram m ar au g m en ted w ith facilitie s fo r e x p re ssin g restric tio n s o n s is te r c o n stitu e n ts a n d fo r ex p ressin g featu re p e rc o latio n fro m d a u g h te r n o d e s to m o th e r n o d e s. E a c h rew rite ru le h a s optiotuilly asso cia ted w ith it o n e o r m o re in d en te d lin e s e x p re ssin g su c h restric tio n s a n d /o r p erco latio n s. T h e first restric tio n asso cia te d w ith th e ru le (1991) fo r a fiille rd e sc rip tio n o f the n o tatio n al co n v en tio n s. In th e c u rre n t v e rsio n a ttrib u te reg isters w ho se sc o p e is g lo b al w ith in a w h o le (su b )tree (cf. the h o ld reg isters k n o w n from e.g. A u gm ented T ra n sitio n N e tw o rk s) are n o t im p lem e n ted , b u t th is facility can b e e a sily ad d ed , i f the n eed arises.
In S S P S th e sa m e fo rm alism is u se d to e x p re ss b o th m o rp h o lo g ic al and su rface sy ntactic c o n s titu e n t stru c tu re , a n d T h e c h a rt-b a se d p a rs e r a n aly ses th e in p u t te x t ac co rd in g to th is g ra m m a r an d its asso ciated m orph lex ic o n , and it sc h e d u le s its a n a ly sis as sh o w n in A P P E N D IX 9 . F irst e ach w o rd o f an ir^rut senten ce is a n aly sed in a to p -d o w n , first-ru le -first fash io n b y th e m o rp h o lo g ical se ctio n o f th e gram m ar, and in th is m o rp h o lo g ic a l m o d e u p to 4 in te rp re ta tio n s a re a ccep ted fo r a w ord. W h en all w o rd s are a n a ly se d , th e p a rs e r m o d e is sw itch ed to sy n tactic m o d e , in w h ic h th e resu lts o f the m o rp h o lo g ical a n a ly se s are tak e n to b e term in al e d g es fro m th e o u tse t. T h is strateg y p e rm its th e u se o f o p tim izatio n fac ilitie s su c h as p rec o m p ile d le ft-c o m e r ta U e s and K ilb u ry -strate g y co m p atib le w ith b o tto m -u p p a rsin g , cf. W ire n ( 1 9 8 7 
Demarcation o f Prosodic Structure
S y n ta ctic a lly c o n d itio n e d p h o n o lo g ic a l p h e n o m e n a Q ike stress lo ss, p a u ses, intcm ation m ark ers e tc .) are in tro d u c ed in th e p a rs e r o u^u t as lin earized o u tp u t sy m b o ls o f lexical e n trie s m atch in g w ith z e ro -le n g th in p u t sy m b o ls, w h ich m ea n s th a t th ey c a n b e in tro d u c ed e v ery w h ere in th e string. T h e tec h n ica l d e ta ils o f th is facility are d e sc rib ed in M o lb z k H an sen (1 9 9 1 ). A P P E N D IX 10 show s a p arse o f th e in p u t se n te n c e "en s u r tje n e r ta b e r altid ansig t" w ith stress lo ss o n th e finite verb . T h e situ a tio n a fte r m o rp h o lo g ic a l p a rsin g is th a t e a ch w o rd h as sev eral in terp retatio n s, each w ith a u n iq u e co m b in a tio n o f strin g rep re sen ta tio n and m o rp h o sy n tac tic fea tu re v a lu e s (the a b b rev iatio n s e n c lo se d in < > ) . In th e e x a m p le th e th ird in p u t w o rd h as tw o n o u n in te rp re ta tio n s v iz. th e stressed an d u n stre sse d v a ria n ts o f the (d ev erb a l) n o u n "tjener" ( 'w a ite r') an d tw o v e rb in terp re tatio n s, viz. th e stre sse d and u n stre sse d v a ria n ts o f the p re se n t ten se v e rb form "tjen er" ( 'e a rn s '). T h e u n stressed v a ria n ts h a v e strin g rep resen tatio n s en d in g i n , (co m m a) and th e v a lu e STRO o f th e featu re attrib u te S T R . T h e sy n ta c tic ru le
S ::= S U B J V E R B A D V P H R * O B J? O B J > D E F C " D E H " V E R B > S T R C STRO 7 V E R B > S T R C S T R 1 s ta te s th a t a se n te n c e m ay c o n s is t o f a su b je c t + a fin ite v e rb o p tio n al ad v e rb ials -f an optional
o b jec t. T h e restric tio n s sta te th a t i f th e o b je c t is p rese n t an d h a s th e v a lu e D E F I, th en th e v e rb m u st h a v e th e v a lu e STRO, o th erw ise th e v e rb m u st h av e th e v a lu e S T R l. S u ch a ru le w ill e n su re th at th e v a ria n t tab*O r, w ill b e ch o se n in th e e x a m p le sen ten ce, and the c o m m a is in terp rete d by the p h o n o lo g ic a l sy stem as a sy m b o l w h ic h p rev en ts stre ss from b e in g a ssig n ed to th e p rec ed in g w ord.
(F o r d e ta ils o f th e c o o p e ra tio n o f th e p a rse r c o m p o n e n t an d th e p h o n o lo g ic al tra n sfo rm e r c o m p o n e n t o f A P P E N D IX I , se e M olbick H a n sen (1 991 )).
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Robustness
A T T S -sy stem m u st b e ro b u st, b o th in th e sen se th a t u n su cce sfu l p a rse s sh o u ld n o t be to le ra te d , an d in th e sen se th a t th e o u tp u t sh o u ld b e se n sib le in c a se s o f u n id e n tifiab le in p u t. M a n y m o d e m p a n e ls tak e care o f ro b u stn e ss in a p re p ro g ra m m e d w ay , ty p ic a lly b y c h o sin g th e lo n g e st p a rtial su b ch arts in cases w h ere th ere a re u n p a rse d islan d s in d ie in p u t, see e.g. R u ssi (1 9 9 1 ). In S S P S r o b u s tn e s s is o b ta in e d in g r a m m a r p r e s c r ib e d w a y s. T h e g ra m m a r w rite r m a y b a s e h is ru le s o n e.g. h is k n o w led g e o f fre q u e n t c o n stru ctio n s. H e m a y th en w rite m e a n in g h il m le s fo r su c h co n stru ctio n s and w rite d e f a u lt r u le s fo r co n fig u ra tio n s n o t c o m p a tib le w ith th e se m le s. D e fa u lt ru le s are ru les w h ich are m atch ed b y an y m a te ria l at th e re le v an t lev el i f th e y a re a llo w e d to a p p ly , th a t is, i f the " stm c tu re d " ru les a re n o t m atch ed . T h is p r e s u f^s e s a first-ru le first strateg y .
A P P E N D IX 11 illu strates the p rin c ip le , sh o w in g a m o rp h o lo g ic a l and a sy n ta c tic d e fa u lt rule. T h is prin c ip le en ab les the g ram m ar w rite r to e x p e rim e n t w ith v a rio u s a rra n g e m e n ts (o rd e rin g s) o f th e sam e ru les an d to ev a lu a te th e o v e ra ll p e rfo rm a n c e o f e a c h a rra n g e m e n t o n a rep re sen ta tiv e sam p le o f test se n ten ces. W e are at p rese n t en g a g ed in d e v e lo p in g su c h a te s t sam p le . 
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